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ABSTRACT : PROBLEM TO BE SOLVED: To provide a flat display device having a corona discharge 
protective device for protecting a circuit by detecting a corona discharge when it has 
occurred. 

SOLUTION 34 are arranged on the bottom face of a 
transformer 30 and in the vicinity of a lamp 22^^^^^^^^^^^^ and corona 
discharge detecting circuits 54, 66 detect the ^ fromThese inductive pattern 
parts 32, 34, and halts an inverter circuit 42 when a corona discharge is detected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drive circuit of a display cell or the lighting circuit of the backlight which illuminates said display 
cell is established in a printed circuit board. An induction pattern part is prepared in the undersurface of an 
electric element established in the upper surface of said printed circuit board. If a corona discharge detection 
means to detect the corona discharge of said electric element based on the induction voltage of said 
induction pattern part is established and said corona discharge detection means detects corona discharge 
The corona discharge protection instrument of the plane display device characterized by having an electric 
supply stop means to stop the electric supply to said electric element. 

[Claim 2] The corona discharge protection instrument of the plane display device according to claim 1 
characterized by said electric element being Torrance used for said lighting circuit. 

[Claim 3] Establish the lighting circuit of the backlight which illuminates a display cell in a printed circuit 
board, and [ the light source of said backlight ] Are the direct tubular lamp arranged along with the flank of 
said display cell, allot said printed circuit board to the undersurface of said display cell, and [ in the 
undersurface of said printed circuit board ] And if an induction pattern part is prepared along with said lamp, 
a corona discharge detection means to detect the corona discharge of said lamp based on the induction 
voltage of said induction pattern part is established and said corona discharge detection means detects 
corona discharge The corona discharge protection instrument of the plane display device characterized by 
having an electric supply stop means to stop the electric supply to said lamp. 

[Claim 4] Said induction pattern part is the corona discharge protection instrument of a plane display device 
given in three from Claim 1 characterized by being the thin film which consists of copper formed in the 
undersurface of said printed circuit board. 

[Claim 5] Said corona discharge detection means is the corona discharge protection instrument of a plane 
display device given in four from Claim 1 characterized by supposing that corona discharge arose when a high 
frequency ingredient is contained in the waveform of the induction voltage of said induction pattern part. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the corona discharge protection instrument in plane display 

devices, such as a liquid crystal display. 

[0002] 

[Description of the Prior Art] In order to illuminate a liquid crystal cell, backlight is prepared in the liquid 
crystal display. This backlight consists of the light guide plates and optical sheets for irradiating equally the 
light from the lamp which consists of a cold cathode pipe, and this lamp at a liquid crystal cell (JP.2000- 
314883.A). 

[0003] And the inverter circuit is used as a lighting circuit which makes this lamp turn on. 

[0004] In order to protect a circuit from an over-current or heating, the current fuse and the temperature 

fuse are used for the lighting equipment which consists of this inverter circuit. Moreover, when the current 

(henceforth tube current) from a lamp is fed back and tube current becomes beyond a predetermined value, 

the protection instrument made to stop a lighting circuit is also formed. 

[0005] 

[Problem to be solved by the invention] However, when corona discharge occurs [ Torrance established in 
the above lighting circuits and near the lamp ], there is a problem that the generating is undetectable. 
[0006] That is, since the value of the current which flows while in progress from the initial state of corona 



discharge in a lighting circuit rises about 10% from stationary current, a current fuse does not go out noting 
that it is an over-current. 

[0007] Moreover, from the initial state of corona discharge, while in progress, the rise in heat of Torrance is 
about a maximum of 5 degrees C, and a temperature fuse does not go out, either. 

[0008] Furthermore, since a lamp is in the usual lighting state, tube current is constant and does not commit 
a protection circuit, either. 

[0009] Then, in view of the above-mentioned problem, this invention offers a plane display device with the 
corona discharge protection instrument for detecting it and protecting a circuit, when corona discharge 
occurs. 
[0010] 

[Means for solving problem] Invention of Claim 1 The drive circuit of a display cell, Or the lighting circuit of 
the backlight which illuminates said display cell is established in a printed circuit board. An induction pattern 
part is prepared in the undersurface of an electric element established in the upper surface of said printed 
circuit board. If a corona discharge detection means to detect the corona discharge of said electric element 
based on the induction voltage of said induction pattern part is established and said corona discharge 
detection means detects corona discharge It is the corona discharge protection instrument of the plane 
display device characterized by having an electric supply stop means to stop the electric supply to said 
electric element. 

[0011] Invention of Claim 2 is the corona discharge protection instrument of the plane display device 
according to claim 1 characterized by said electric element being Torrance used for said lighting circuit. 
[0012] Invention of Claim 3 establishes the lighting circuit of the backlight which illuminates a display cell in a 
printed circuit board, and [ the light source of said backlight ] Are the direct tubular lamp arranged along with 
the flank of said display cell, allot said printed circuit board to the undersurface of said display cell, and [ in 
the undersurface of said printed circuit board ] And if an induction pattern part is prepared along with said 
lamp, a corona discharge detection means to detect the corona discharge of said lamp based on the induction 
voltage of said induction pattern part is established and said corona discharge detection means detects 
corona discharge It is the corona discharge protection instrument of the plane display device characterized 
by having an electric supply stop means to stop the electric supply to said lamp. 

[0013] Invention of Claim 4 is the corona discharge protection instrument of a plane display device given in 
three from Claim 1 characterized by said induction pattern part being a thin film which consists of copper 
formed in the undersurface of said printed circuit board. 

[0014] It is the corona discharge protection instrument of a plane display device given in four from Claim 1 
characterized by said corona discharge detection means presupposing that corona discharge arose invention 
of Claim 5 when a high frequency ingredient is contained in the waveform of the induction voltage of said 
induction pattern part. 

[0015] The corona discharge of electric elements, such as Torrance where the corona discharge detection 
means is used for the lighting circuit based on the induction voltage of an induction pattern part as it is 
invention of Claim 1, is detected, and an electric supply stop means stops the electric supply to the electric 
element. A plane display device can be protected from corona discharge by this. 

[0016] If the corona discharge of a lamp is detected based on the induction voltage of the induction pattern 
part which a corona discharge detection means is the undersurface of a printed circuit board as it is 
invention of Claim 3, and is prepared along with the lamp and corona discharge is detected, an electric supply 
stop means will stop the electric supply to a lamp. By this, a plane display device can be protected from 
corona discharge. 
[0017] 

[Mode for carrying out the invention] The liquid crystal display 10 which is [ following ] one example of this 
invention is explained based on drawing 1 - drawing 3 . 

[0018] Drawing 2 is the perspective view seen from the undersurface of the liquid crystal display 10 of this 
example, and drawing 3 is the longitudinal section. 

[0019] As for this liquid crystal display 10, backlight 14 is formed in the undersurface of the liquid crystal cell 
12. As for this backlight 14, the reflective sheet 20 is formed in the undersurface where the optical sheets 18 
of two or more sheets, such as a diffusion board and a prism sheet, were laminated by the upper surface of 
the light guide plate 16 of a cross-sectional wedge shape, and the light guide plate 16 inclined. The linear L 
character type lamp 22 which consists of a cold cathode pipe over the side is arranged on two sides of a light 
guide plate 16. Moreover, the reflector 24 for sending the light from a lamp 22 to a light guide plate 16 is 
formed in the outside of this lamp 22. 

[0020] The printed circuit board 26 with the drive circuit of this liquid crystal display 10 and the lighting 



-circuit of the lamp 22 is formed in the lower part of the light guide plate 16. the size of this printed circuit 
board 26 is shown in drawing 2 — as — a light guide plate 16 and abbreviation — [ it is the same size and ] 
It is the resin board which consists of epoxy system resin, and the resistance for constituting a drive circuit 
and a lighting circuit in the upper surface, a transistor, Torrance 30, etc. are allotted, and the pattern part 
which consists of copper is wired between each element. 

[0021] The induction pattern part 32 for Torrance which consists of a thin film of rectangle-like copper as 
shown in drawing 2 is formed in the undersurface of the printed circuit board 26 corresponding to Torrance 
30 which is one of the electric elements which constitute the lighting circuit 28 established in the printed 
circuit board 26. The form of this induction pattern part 32 for Torrance is a rectangle length and whose 
width are about 1cm, respectively. 

[0022] Moreover, the rectangle-like induction pattern part 34 for lamps is formed in the undersurface of the 
printed circuit board 26 along two neighborhoods where the lamp 22 is arranged, respectively. The width of 
this induction pattern part 34 for lamps is about 1 cm. 

[0023] (Composition of the lighting circuit 28) Drawing 1 is the circuit diagram of the above-mentioned 
lighting circuit 28. Based on this circuit diagram, it explains hereafter. 

[0024] The DC power supply 36 is connected to the inverter circuit 42 through the current fuse 38 and the 
temperature fuse 40. 

[0025] Two switching transistors 46 controlled by control IC 44 and 48 are prepared in this inverter circuit 
42, and Torrance 30 is connected to these elements. The end of the lamp 22 is connected to the point of 
Torrance 30 through the capacitor 50. 

[0026] The A/D circuit for changing the tube current from a lamp 22 into a direct current is established in 
the other end of a lamp 22, and it inputs into the control IC 44 which this output described above, the tube 
current of the exchange to which the A/D circuit 52 was outputted from the lamp 22 — rectification — 
single — it is the circuit which waveHzes and is formed into direct-current voltage. 

[0027] Moreover, the corona discharge detection circuit 54 is connected to the induction pattern part 32 for 
Torrance prepared in the undersurface of the printed circuit board 26. 

[0028] This corona discharge detection circuit 54 rectification-izes induction voltage of the high frequency 
outputted from the induction pattern part 32 for Torrance for a diode 62 through the low pass filter which 
consists of resistance 56, and a capacitor 58 and resistance 60. And it is the standard voltage V0 with a 
comparator 64 about this rectification-ized voltage. It compares and is the standard voltage V0. If it is the 
following, a stop signal will be outputted to the switching transistor 46 described above from the comparator 
64, and 48. This detailed operating state is explained later. 

[0029] It connects with the corona discharge detection circuit 66 where the induction pattern part 34 for 
lamps also has the same composition. 

[0030] (Operating state of the lighting circuit 28) The operating state of the lighting circuit 28 of the above- 
mentioned composition is explained. 

[0031] When making a lamp 22 turn on, a switching transistor 46 and 48 are made to turn on and off to 
predetermined timing, a volts alternating current is generated, and a lamp 22 is made to turn on through 
Torrance 30 with the signal from control IC 44. 
[0032] Next, an abnormal condition is explained. 

[0033] To the 1 st, when the over-current beyond stationary current flows into the inverter circuit 42 from 
the DC power supply 36, the current fuse 38 goes out, and the inverter circuit 42 is protected to it. 
[0034] When the temperature of Torrance 30 of the inverter circuit 42 etc. rises to the 2nd, the temperature 
fuse 40 prepared near Torrance 30 detects the temperature, the temperature fuse 40 goes out, and the 
inverter circuit 42 is protected. 

[0035] Since the current value rectified from the A/D circuit 52 becomes beyond a predetermined value 
when the tube current from a lamp 22 goes up [ 3rd ] beyond default value, control IC 44 detects it and the 
electric supply to a lamp 22 is stopped. The inverter circuit 42 is protected by this. 

[0036] When corona discharge arises [ 4th ] in Torrance 30, the voltage induced by the induction pattern part 
32 for Torrance serves as high frequency current. Therefore, the current which flows into a comparator 64 is 
the standard potential V0 through a low pass filter 61. It becomes the following, a stop signal is outputted 
from a comparator 64, and the inverter circuit 42 stops. Therefore, even when corona discharge occurs in 
Torrance 30, the inverter circuit 42 is protected. That is, the induction voltage in corona discharge is 
detecting whether it is corona discharge using becoming high frequency and changing. 

[0037] Even when corona discharge occurs [ 5th ] in a lamp 22, the induction voltage of the induction pattern 
part 34 for lamps serves as high frequency current, it is detected as corona discharge having occurred in the 
corona discharge detection circuit 66 like the above, a stop signal is outputted, and the inverter circuit 42 is 



protected. 

[003&] Even when corona discharge occurs by the above in an over-current, a rise in heat, and not only the 
rise more than fixed of tube current but Torrance 30, or a lamp 22. it can be detected certainly and the 
inverter circuit 42 can be protected. 

[0039] Moreover, since the induction pattern part 32 and 34 are only prepared in the printed circuit board 26 
as a detection means for the protection, it is realizable at inexpensive cost. 

[0040] (Example of change) In addition, although induction voltage was detected through the low pass filter in 
the corona discharge detection circuit 54 and 66 in the above-mentioned example, when it replaces with this 
and through and induction voltage become more than standard potential V0 about a highpass filter, you may 
constitute the circuit it is supposed that corona discharge occurred. 
[0041] 

[Effect of the Invention] By the above, it can detect that corona discharge is the corona discharge protectior 
instrument of the plane display device of this invention with the induction voltage from an induction pattern 
part, and a plane display device can be protected. 



[Translation done.] 
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